2 . Wee 2h 


GS MESS 

- at * bw * — 

net - #45? 
* 


þ or 
wy Wh 2 * 
19 * — 125 12 voſt. 
7% bays 1 * 7 ” / 


3 IK.” 
p4 2 


x" 
42 
—— 9 


ace 7 n 2 1 

1 4 F e 2 
N X VO Ne 27 09 Nenn n 
* - R >... V * * 89 % 1 9 
ON & bt 18 _ v Stig N 504m AN 
— ＋ jo 1 * 48 6. „ , k , - $$: 
' 1504 OOO CEOS 5 


% 


* 


* 1 avty 
e 8.01 


l ee 
| T 


| appy. as to be Born with ; 
a the. avant Publick Encouragement; ble 


* 7 t * and perhaps ſome 


bre Outs or * 
its 


or Omi... on % or nr 
. Therelore think I cannot — 
[Learning Youth; and the ation in N 
That the Mathemazichs Feen of 

humaue Knowledge ;\for:the improvement. of the Mind, 
— ſubſervieney ro onber Arts) cantdithetr u | 
neſs to the Comm u ee t to be encous = 
raged. I know a difodurſe of tis naturo will be 
'cRenfive to ſome, who, while they are; i 


of Mathematicks, yet think themſelves | 


of all valuable Learning: but their: diſpleaſure 


— deterr me from delivering nk 
trut Dil gh nE Ni Mb; | 
The Ia bay which:accrue to the Mind by 
. thin: 


©. l . * | 
* ol ** — * ** 0 . 1 , < 
* 7 4 1 * 0 


i a *" 00 K - 
4 Lo : 5 * K * 
* * Oy ; 


« 
* ef as Mut 

4 Se 

"2 — in von eg 

2 'i9the more pure, 1 

| 

[1% 

* 

I 


10 
Hi 


Nich 
a ge as ul orhey Se, ue 
2013+ bal, Therefore: he 
A . And indeed - Youth is 
much more delighted 
han rel the unpleaſant 


f 
l 


5 
E 


ls 
1 
| 


j 


od be ED a tn nb ht © £ ne 
E 
Ea 
* 


ing, 


— 2 . a n IVY * . a 
WE * y 7 by 4 

» -% * "> 1 * \ 5 * * 0 4 
* -»* „ 

A 4 * 4 $46! 
* Sv * 


' * *» 


| 37 
/ E. 4 
Cc * 
J. * Cs. * T 
5 A. 


emen Saler 2 ! 


dare [fo {90K 


TR 0 ON be Nd 88 2 7 


adrantage, which ch 
from Mathematical knowledge, ig a habit I 4 
demanſtrativey CH hwy pang re We are" 


gostriv d h N e onp | 4 


(Preghpt per 
8 is much like -onher; inferiour A 
Dancing, Snging,- &c,): 2 uh y practice. By." 
qc, Bea 1 O Gs e 0 
re ng 
part uf A 
we 
Ts wee Th 
ome 2 Ovatiants ! 24 indeed; 5 
Wit. \ 5 1 F 
— 4 cy, but ate 1 he 


dings and. 
ſubjeg in 
— 


che U 
te Write on 
— he: Hecht nat 


* bo uy [ik indie e. method, * 
the Geometers' will carry a Man further · chan l 
4 the Dialecticu l rules: A proper 

| model we ought to form: qur ſelves upon, ,and 
4 kmitate in the regular CTY ——_ 


* 
- 


oa 
4 20 * 1 3 B P 
7 . nn 
e datute f of) Marbonarital-: u 
Red u method 4 0 ir. Te 
df the or” their method 
Monſtrut . Uready fund out; via. 4 
aan of wer 3 by bien 
. 
— Ay a; tue natural Want vf wr 
ce in the things themſelves not allowing ich 
t it is imitable to x Far e 
ber de Neat Vas ane rhe 
intlined,” 1 1 man add ene Yds . 
A, but that” one, who! ig aoouſtomed 19 the 
* Leal eins of Whicly iely tho Geohretert 
ap w theo fverat brancher of thoſt 
225 Which de Nabe cultivated;” hi of one 
the eonon and difobder 
abe "oe e 48 Hy as he dan 
7 e 2 an 


adde oe f 


3 


0 


> 


* = 
So 4 ” " 
: * 
Word wech, | as 1 
l „ ” . 
- 9 1 3 
8 3 3 


| 'ws fron 


py iy over — . Men 
Lronomers,” Who are fully perſwaded of the mo- 

n of che Earth; dare nor ſpeak out: But tho 
8 


the 


blk 


Religion, Which a 


* 


wp $7 | 

. 8/4 
on the 

toR 


* — 
9 
989898 
* 
TIC 1 * * 
00 
* = 
\ * ö 
( E. * 
8 *. 
" *. 1 
+4 , 1 * % N 
— 
. b 4 
1 * 9 1 
0 _— 


i 


#1 
473 


SY 
Z B, 
5 


345 
2. 
8 


i 


SE 
2 
— 


of Mathemarichs, All the biſible 
Jon nk: 1 Mighty: are ee to con "Nor number, 
2 ut P .Artthmerick, Geometry, 
ts, bay — greater advances we make 
in thoſe Arts, e We are of con 


fidermg ſuch Aw NERF objects of 
our Concepts, Bu Bur "this wil farcher * 


Þ F 7 5 firſt, if we 8 to * X ion 
e now 3 Courſes, Periods, Order, Di- 
2 roportions of the ſeveral Bo- 
di x Fry the gay at leaſt ſuch as fall within 
ur view; we ſhalt have cauſe to admire the Sa- 
acity and Induſtry of the . Mathematicians y and 
che power of Number: and Geometry well apply d. 
Let us caſt our. Eyes backward , and conſider 
onomy in its —— or rather let us ſu poſe 
ll to begin: for inſtance, a Colony of Rude 
duntry people, tranſplanted into an Hand re- 
ote from the Commerce of all Mankind, with- 
t ſo much as-the kn of the Kalendar, 
{ the Periods of the -without Inſtru- 
ents bo make. Obſervations, or any the leaſt 
jotion of * — Inſtruments. hes > - 
, we could expect an their: poſterity 
ive at.the Art of predict an Eclipſe? Not 
nly fo, but the A1 0 rec ang alf Eclipſes 
hat are palt or to come, for anꝝ number of Years? 
hen is it, we could ſuppoſe, that one of thioſe 
ſlanders tranſported to any other place of the 
art arth , ſhould be able by the inſpection of the 
gate leavens to find how much he were South or 
orth, Eaſt or Weſt of his own Iſland, and to 
qua- onduct His Ship back thither? For my part, tho 
1 know this may be, and is daily done, by what 
mos en in Aſtronomy ; ; yet when 1 _—_ — 
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eaſt Induſtry , Sagacity mukirgds of Olferva: 
tians, and other extrinſi things gedeſſary for ach 
4 ſublime piece of e, n 
| pronounce it impoſſible, and neuer to be 
E. Now we are let ſo much into the I 
— thei Machine Mr and TEX 
parts by the Rules of this Science, © 
myention may ſcem eaſy. But when we reflect, 
what Penetration and Contrivance were-neceffary 
to lay the foundations of ſo great and extenſive 
am Art, we cannot but admire its firſt Inventors: 
as Ter Milefmt, wie, as Diogenes! Euertiur and 
Pliny ſay, firſt predicted Eclipſes; 55 wi his Scholar 
Antoinender Mfr, who found out the Globous 
Figure of. the Earth, the 
the Obliquity of the Ecliptick, the principles of 
Gnomonicks,: and made the firſt Sphere or Image 
ofthe Heavens; and Pythagoras, to hom we owe 
the $ſcovery of the true Syſtem-of the World, 
and order of the Planet: Thoꝰ it may be, they 
were- aſſiſted by fi: Fgyprinns and hal deans. But 
whoever they were, that firſt made theſe bold 
heps/idi this Noble Art, they deſerve the praiſe 
and admiration of 9 furure Aiſa. ale: 61 
HHV 24 | * 
Ehe ee, mibiar — N be, Fe 
Hague demon ſuper Jeandere cn fuit.' 
| | Credibile eſt ilar plariter witiiſque jocifque . 
- Altius humanis: exſeruiſſe caput. © 
I Mn Venus & uinum ſublinia get lora fregit, 
Officiumgue fori, militi æqus lalur. 2 
Nn levis ambitio, perfuſaque gloria gan. x 
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them, and their ons Sl 
| here one thin ſtill reſerved 5 

Age, and che of che Eid Nation, be 
grand ſeexet of the e Which, how 
it is diſcover d, proves to be (like the other oon 
trivances bf Infinite Wiſdom) ſimple and natural, 
depending upon the moſt known and moſt com- 
mor a 8 er og viz. gravity. From this 
ble Mr. "Newton has demonſtrated 
es of all the Bodies of the Solar 
Planets and their ſeeon 
others, the Moon, which ſeem d — 
bers: And not only of the Planets, 
he lowelt of * commpleats its Period in ers 
den Wege N. of a Man, but likewiſe of che 
Which its probable pend more 
har Na years in one Reyolution about the 
zun; for whoſe Theory he has laid fuch a founda- 
ba, de d ale 4s Gate ety e 

be able to te their 

Ka wr „the preceſſion of - che Æquinoctial 
Points , the Tydes, the unequal Vibration of 
more « Queſtion 5 
) more a ion to t have 

8 n what he has pod je 455 
oſe perfection in Phi 
> boldeſt Thinker durſt har — 
ad, unleſs Mankind turn ba „ Will con» 
inue the Reputation of this Nation, as lon 4 
ok N of Nature ſhall mo After | 

t is it, we may not expect m ge 
oin 'd — — and ments 2 
The next conſiderable object of Natural 
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frivolous 


whom nothing will ſerve forſooth, but the 
ledge of the v 1 and 9 
of, every thing: While on the other hand, the 
Geometers not troubling themſelyes wich thoſe 
fruitleſs enquiries nw og ems Light, have 
diſcover'd two es of it, in 
the reflection and x N ve ety ; and 
from thoſe, and their elgbec in-other, caſes, 
3 4 ery the noble Arts of Opticks, ee 
e teaching us to manage this 
pa or the i aur eee of our knowledge, and 
ſes of Life. They have ikewiſe de- 
the, cauſes of - ſeveral 'Calleſtial” ap- 
——— That ariſe; from the inſlection of: its 
3eams, both in the Heavenly Bodies — 
and other Phœnomenm, as Parbelia, the Arif, hp 


and. by a late Expeximant. they have diſeover d 


the — of its: motion · And n know 
20992 urprizing : properties of Lit, When 
N ſhall be pleas'd to gratify the, World 
with his Book of, Light and Colours. wy 
The Fluids Hy involve our Earth, viz, WT 
and Water, ape the next great and conſpicuous 
Bodies, that Nature preſents to our view: And 
I think we know little of either, but what is 
The two chi 
properties of Air, its Gravity and Elaſtick force, 


have been diſcover d by Mechanical Experiments, 


From thence the Phat X of. the Air's denſity 
according to the increaſe. of the diſtance- of the 
Earth has been demenitaaeed by. Geometers ; and 
confirmed by Experiments of the ſubſidence of 


the We! in he. Tericelies Experiment. Hoon 
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8 it has any s denſity , Which iagrees, 
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g W an aten male 
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ang ſinoe ſettled. and * 
his Book «4 CEN re are demon- 
| med: th LN gf Ye Phenno- 
of Nature, de only on the Hani 
rium of Nuidi, the relative Gravities of theſe . 
e 8 ms 
alſo t 
Preſſures, Reſiſtances, — Celerities of 
aids moved. in, Fluids : — es they ex- 
tins great man uren 
„Next, if we We | 8 Kingdom, 
gere we may ſee the. rc ſtrokes of, Divine 
echanicks. And whether we. conſider firſt the 
mal Oermomy in general, either in che internal 
ron and circulation of the Juices. fo 
rough the ſeveral Canals. by the mation af the 
learr; or their external motions, and the Inſtru- 
Ente where with theſe are performed, we mult 
ace them to Mechanical Rules, and confeſs 
eee of the knowledge of Mechanicks to 
derſtand them, or explain them to others. Bo- 
— in his excellent Treatiſe de moty Animalium, . 
reno in his admirable, Myologie - ſpecimen, and 
ther Mathematical Men on the, one hand, and 
the nonſenſical, unintelligible afk ch that the com- 
mon Writers on theſe Subjects have filled their 
ne . RG i fob eee 
to ſhew, Geometry is in fuch ſpecu- 
lations. The only Organ of an Animal Body, 
this whoſe 


ee fon 7 our; Wan afar Be 
te, tho they apply d themſelyes parricularly te 
This, pd med See ni: N 
tended 4 particular Commi ion to trea 
of it. Nay, no ng the full diſce 


ſufficient Aata and Teide Paperiments 5. BL 
what relates to the latter {as che Articulation | 
Structure ' Inſertion, 88 Vires- of 
18 a8 ee 1 am. 1 
as an ö f even in 

ane os e eee e ee 
Mechanically talk moſt intelligibly. Whietr — 
be the n che Opinion of the ancient 
ſicians, that Mathematicks are neceſſary for 
ſtudy of Medicine it ſe, for which I could brink 
long quotations out of their Works. Among 
the Letters that are aſerib d to Hippocrates, there 
* 5 —— 96 Me 

ſtudy Art#hmetick and Geometry, as 
to Medicine. Galen in his Book intituled i det 
leres 8 neee, begins, O-, 74 erden e 
mo? F ab. „n. "86 Oxuymerizar Mes 
4 3 Gale, 4. ri wake, Sandi] eur oy 
T7 x; mis mee v8, iarpSy u zn add 3D | 
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mis ponies Hire, H one of the-xeafons- 
> Ancients r this be now ſomewhat 
to wit, becauſe- they chought-e- 

i be able co know the firnation aud aſpefs 
he Stars, which they believed hed inſſuenee 
* Hen an heir Dicale, (ad 4 
it, Y. That ve none at all, 18 
e effect of want of Obſervation) we have a much 
ter and undoubted one in its room; v. That 
lathematicks are found to be the beſt Inſtru- 
ent of natural knowledge. —_— 
confider, not only the Animal | 
neral, but likewiſe” the 3 Guyttnes! of * 
different ſorts of Animals, acoordi 
ferent purpoſes for which they were oY 
various Elements they inhabit, the ſeveral 
oye" of procuring their nouriſhment; and pro- 
e an accidents the ire fab enemies they 


av 


hen ſuch a one ſhall a 
a incognita of delight — to employ 


| time, and reward his induſtry.” 
As for the other two | Borel Fort 


her Mathematical Men, ſem to have talked very 
zarly of Vegetation and Steno another Mathe- 
| ä — — 
dum nazuraliter contento, has 
— — Do — F mo 
| parts of Natural Hi add only 
4 1 — — motion it 
Af, the great Inſtrument of the Actions of Bo- 


ier upon one another, the Theory of it is en- 
tirely 
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ſcent of heavy” Bodies; The curve of projectiles; 


Ges divernyie; nbc of far, uod  fintommind | 
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ng to the Geometer; pho hee vid) 
e in hard and-elaſtiok Bodies! 
ſhew'd ho tb meaſure its q „ how-to com- 
and veſulve” the Mack ter Cortes; „ dy Which 
Ake agitated, and to derermine the Zine, 
which thoſe nd forces make them deſcribe 
of ſuch ſorecs „being the moſt conſtan 
and uniform, affords 4 great variety of uſeful 
knowiedge; in conſidering ſeveral motions that 
happen upon the Earth'; 4. As to the free de- 
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Aenne e ID 
ey lie om 1 lains;" e 
Adee Be tens Rodice' ett ot | 
!» From\what'F have ad, 1 1 — Ae but one 

Oorollary, That a natural Philoſopher without 
Mathematicks is a very add ſoft of a perſon," that 
reaſons about chings that have Bulk] Figure, 'Mo- 
; Number, Woight,: & c. without Arithmerick'; 
4 Mechggnicks,”- \Staticks,» 8c. I muſt” needs 
ſay, I: have thelalt — t-for:thoſe: Gentle» 
men, that pretend to explairi how the Earth-was 
framed, and yet can hardly meaſure an Acre of 
Ground upon the ſurface of it: And as the Philo- 
fopher ſpeaks, Qui repente pedibus illotis ad Philo- 


Nn, dpuoty doubts amy / Jed: em etiam 9 
qua Phitoſophars diſcant. 25m 2 81 1 
The uſefulneſs of Mathematicks in ſeveral othis 
Arts and Sciences is fully as plain. They wert 
looked upon by the ancient Philoſophers as the 
key to all knowledge. Therefore Plato wrote 
his School, Ode dh D ab, Lat 
none uns killed in Geometry enter; and Xenocrates told 
one ignorant in Mathematicks, who: deſired to be 
his Scholar, that he was fitter to Card Woll, 
NC af iet ebf, yon want the _— 
Phi- 


- ns [x] 
= Philoſoply, viz. Geometry. There is no underſtand- 
ing the works of the ancient Philoſophers without 
it. | Theo Im has wrote a Book entituled, 
explanation of thoſe things in Mathemaricks, 
at are neceſſary for the reading of Plato: Ariſto- 
inuſtrates his precepts and other thoughts by 
athemarical examples, and that not only in Lo- 
ick, &c. but even in. Ethicks, where he makes 
aſe of Geometrical and Arithmetical proportion, 
o explain commutative and diſtributive juſtice. 
Every body knows, that Chronology and Geogra- 
by are indiſpenſable preparations for Hiſtory : a 
lation of matter of fac being a very lifeleſs in- 
pid thing without the circumſtances of time and 
8 is it — ag _ 2 _ 
de things b p Y» tne WS 8 
opography, that is, the name of the Country, 
here ſuch a place lies, with thoſe of the near 
djacent places, and how theſe lie in reſpect of 
ne another; but it will become him likewiſe to 
derſtand the Scientifical principles of the Art: 
gat is, to have a true Idea of a place, we ought 
know the relation it has to any other place, 
to the diſtance and bearing, its Climate, Heat, 
old, length of days, &c. which things do much 
liven the Reader's notion of the very action it 
Juſt ſo, it is neceſſary to know the 'Tech- 
Neal or Doctrinal part of nology, if a Man 
duld be thoroughly skill'd in Hiſtory, it being 
poſſible without it, to unravel the 4 
liftorians. I remember Mr. Haly has determin'd 
de day and hour of Julius Ceſar's Landing in 
ritain, from the circumſtances of his relation. 
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nd every body knows, how great uſe our in- 


told omparable Hiſtorian Mr. Dodwell has made of 
o til culated times of Eclipſes, for ſettling the 
oct, mes of groat Events, _ before were mw 
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raphy, and alſo the. 
's motions, ſo far as they 


aa 38 the an e of the Kalendar and 


to a Divine, and how 


Bine otherwiſe Eminent have blunder d, — | ig 


they meddled with things that relate do theſe, and 


border on them, is too apparent. 
1 thitik, wi —.— the ape 


No body, 


that Mathematicks have in 
"Hr ehiteQure, which are all founded on Numbers. 
and the Rules of Light and Shadows 
are owing to Geometry and Opricks : And I think 
fe two comprehend pretty near the whole Aft 
t decorum and ordinance; which 
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are only © ne obleriante of the Hiſtory and Cir- 
ciiſtkoces of the ſubje&, you repreſent. For by 
be underſtood 


the We ths of yi 


lis of more crooked Ries c. it is 
hard to reduce the Pe 
eſtabliſhed 9 
3 5 Mathemaricki had not reduced Mafick. to u I 


ng fancy of 
the 8 —— „ which the An- 
by taken to fit n 
Muſick, the Diatonick, Chromatic, and Enburmo 
: which if we confider with their nicety i in di 
* ſeveral Moder, we fall be ap 
y had ſomething very fine in their f 


at jeaſt tor moving che paſſions with — 


Mufick, and 


the Art of de- \ 
ſolid, whether that 
C or Animal: and the 


t of 47453 i Nan as much the Per- 
ive of a Man, as the 


t of a Building 


tho? for particular reaſons, as | 


ective of the former, to 
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aprure, left rol 
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the Rules, they practice by; and many no better 
qualify d in their way Compoſe Mafick, better 
perhaps than he could have done, that invented 
the Scale, and the Numbers upon which their 
Harmony is founded. As Mathematicks laid the 
foundation of theſe Arts, ſo they muſt improve 
them: and he, that would invent, mult be skill'd 
in Numbers, beſides it is fit a Man ſhould know 
the true grounds and reaſons of what he ſtudies : 
and he that does ſo, will certainly practice in his 
Art with greater judgment and variety., where 
the ordinary Rules fail him. | | . 

I proceed now to ſhew the more immediate 
uſefulneſs of Mathematicks in Civil Affairs. To 
begin with Arithmetick, it were an endleſs task to 
relate its ſeveral uſes in publick and 8 | 
neſs. The regulation and quick diſpatch of both, 
ſeem intirely owing to it. The Nations, that 
want it, are altogether barbarous, as ſome Ameri- 
cans, Who can hardly reckon above twenty. And 
I believe it would go near to ruine the 'T rade of 
the Nation, were the eaſy practice of Arithmetick Wi 
aboliſhed : for example, were the Merchants and WW 
"Tradeſmen oblig d to make uſe of no other than iſ 
the Romana way of notation by Letters, inſtead of 
our preſent. And if we ſhould feel the want of 
our Arithmetick in the eaſieſt Calculations, how 8 
much -more in thoſe, that are ſome thing harder; 
as Intereſt ſimple and compound, Annuities, c. 
m which, it is incredible, how much the ordi- 
nary Rules and Tables influence the diſpatch of 
buſineſs. Arithmetick is not only the great In- 
ſtrument of private Commerce, but by it are (or 
ought to be) kept the publick Accounts of a Na- 
tion: I mean thoſe, that regard the whole State 
of a Common-wealth, as to the number, fru&ifi- Wl 
cation of its people, increaſe of Stock, improve- 

a | ment 
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ent of Lands 9 0 A . 
rade, Publick Revenues, Coynage, Military 
dower by Sea and Land, &c. Thoſe, that would 
dge or reaſon truly about the State of any Na- 
ea, muſt go that way to work, ſubjecting all 
e fore- mentioned particulars to Calculation. 
his is the true Political knowledge. In this 
ſpect the affairs of a Common-wealth differ 
om thoſe of a private Family, only in the great- 
fs and multitude of particulars, that make up 
e accounts. Machiavel goes this way to wor 
his account of different Eſtates. What Sir 
liam Petty and ſeyeral others of our Country- 
Wn have wrote in Political Arithmetick , does a- 
dantly ſhew the pleaſure and uſefulneſs of ſuch 
ations. It is true, for want of' good in- 
ation, their Calculations ſome times proceed 
don erroneous ſuppoſitions: but that is not the 
ult of the Art. But what is it, the Govern- 
nt could not perform in this way, who have 
of command of all publick Records? | 
ay, Numbers are applicable even to ſuch 
and ings, as ſeem to be govern d by no rule, I mean 


han h as depend on Chance: The quantity of pro- 
d of WiWbility and proportion of it in any two propoſed 
t of Nes being ſubje& to Calculation as much as any 
how ig elſe. Upon this depend the principles of 
ler; me. We find Sharpers know enough of this, 
Oc. cheat ſome men that would take it very ill to 
rdi- thought Bubbles: And one Gameſter exceeds 


ther, as he has a greater ſagacity and readi- 
Sin Calculating his probability to win or loſe 
any propoſed caſe. To underſtand the Theory 
Chance throughly, requires a great knowledge 
Numhers, and a pretty competent one of 
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Theſe are fome familiar inſtances of things, toll 


Affairs, Appointments, Oe. on the * 
products of the Ground, and they on the Seaſons 
It is neceſſary, that the returns of them be adjuſteꝗ 


mould quickly find the inconveniency 
undetermined year, if we uſed that of the 


FEES” LIE 
then thoſe of, Ariehmetick. It is neceſlagy ior ab 
certaining of property both in Plains and Solids, 
or in Surveying and Gauging. By it Land is 


fold by the e as well as Cloth : Work-men " 
are pay d the que price of their labour, accord» 
ing to ſuperficial or ſolid meaſure of their work: 


to 

and the quantity of liquors determined for a,due 
regulation of their price and duty. All which do 
wonderfully conduce to the eaſy diſpatch of buſi- 
neſs, and the preventing of frauds and controver- 
fies. I need not mention the Meaſuring diſtance: 

Rn of Plans and Maps of Countries, 'm 
which we have daily Experience of its uſeſulneſs. 


which Geometry is ordinarily apply d: of its uſe ia 
vil, Military, and Naval Architecture we ſh 
k afterwards. An 1 
From Aſtronomy we have the regular diſpoſition 
of our time, in a due ſucceſſion of years, Which 
are kept within their limits as to the return of the 
Seaſons, and the motion of the Sun. This is nol 

ſmall advantage for the due repetition of the 
fame work, Labour and Actions. For many on 
our Publick, Private, Military, and Count 


pretty near to the motion hy: Bins nee { 


metas, Whole beginning and every month war 
ders th all the days of ours or the Sola 
year, Which ſhews the Seafons. Beſide, the ad- 
juſting of the Moon's motion to the Sun's is re- 
quired for the decent Obſervation and Celeb 4 
tion of the Church-Feafts and Faſts . A. 0 


- 


TRE 
he Ancient Cult and Primitive Inſt jofi f 
4 "likewiſe for the knowing of the Ebbing an 
towing of rhe 'Tides, the Spring and Net 
des, Currents, c. So that what-ever f 
Worſe may think of an Almanack where all theſe 
muß {et down, it is oftentimes the moſt uſeful paper 
ee is publiſhed the ſame year with it: Nay, the 
ation could” better ſpare all the Voluminous 
athors in the Term-Catalogue, than that fingle 
cet. Beſides, without a regula ology , 
ere can be no certain Hiſtory ; rs 
the confuſion amongſt Hiſtorians the 
rr di ion of the year, and at preſent among 
Turk, who have the ſame ion in their 
eory as in their Kalendar. Therefore a Mat- 
cf fuch importance might well deſerve the care 
the Great Emperour, to whom we owe our pre 
t Kalendar; who 1 4 — > wo phe 
Aftronomy. Phi quoted ſev 
: pm his Books of the Rifing and Setting of the 
rs, Lib. XVIII. cap. 25, 26, Cc. and TLucan 
"ba ad x © 5 * 
= Aledia inter pr alia ſemper 
Stelarum, Celique plagis, ſwperiſque vacavi. 


he Mechanicks haye produced ſo many uſeful 
ines, ſubſervient to conveniency, that it would 
a task too great to relate the ſeveral ſorts of 
n: ſome of them keep Life it ſelf from bei 
ourden. If we conſider ſuch, as are invente 
raiſing weights, and are employ d in Building 
other great works, in which no impediment 
oo great for them; or Hydraulick Engines for 
Iſing of Water, ſerving for great uſe and com- 
to Mankind, where they have no other way 
de ſupply d readily with that neceſſary Element; 
ſuch as, by making Wind and Water * 
a or 
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to admire and extol ſo excellent an Art. What 


was made by the ſame M. Hugens to which we 


Iucluſus variis famulatur ſpiritus aftris, 
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orm thoſe Actions, which require a vaſt mul- 
tituds of hands, and without Which every Man's 
time would be too little to prepare his own Ali- 
ment and other neceſſaries; or thoſe Machines, 
chat haye been. invented by Mankind for delight 
and curioſity, amitating the motions. of Animals, 
or other works of Nature; we ſhall have reafop 


ſhall we ſay of the ſeveral Inſtruments, which art 
bad he to meaſure time? We ſhould quickly 


the value of them, if we were reduced tc 

ze condition of thoſe, barbarous Nations, tha 
want them. The Pendulam-Clock invented and 
compleated,by that famous Mathematician Mon 
ſieur Hugens is an uſeful invention. Is there anyff 
thing more wonderful than ſeveral Planetary Ma 
chines, which have been invented to ſhew th 
motions, of the Heavenly Bodies, and their places 
at any time? Of which the moſt Ingenious, ac 


* 


cording to the exacteſt Numbers and true Syſtem 


may very juſtly apply Claudian s noble Verſes upoi 
that of Archimedes. | = 


Jupiter in parvo cum cerueret thera vitro, 
Rift, & ad ſuperos talia ditta dedit: 
Huccine mortals progreſſa potentia cura ? 
Jam meus in fragili luditur orbe labor. 
Jura poli, rerumque fidem, legeſque Deorum 
Ecce Sracuſius tranſtulit arte ſenexx. 


Et vivum certis motibus urget opus.  _ 
Percurrit proprium mentitus fignifer annum, 
Et fimulata novo Cynthia menſe redit. 
Jamq; ſuum volvens audax induſtria mundum 
|.  Gaudet, & humana fidera mente regit. 


bt 


Qui 


92 Rt ** c Yr „ rind 
bende e den oa, Sivebtite) rer 
= Jr Want of which there was a time, when 
Greetans themſelves Werk forced to meaſtre 
Shadow, in ofder to know tlie Hour; and as 
by (cap. 4. 1. VII) tells us, the Reman? wade 
'of 4h, ertbrievits Sutr-dial for ninety N 


W ihe us tet Cetifor ſet up a bet= 
do lich n6'doabe at that time was t * 
tha And at laſt, tftat famous Pyram 
i $5 it the Canipus Marthus; to ſerve for — 
Mon r Dial marked on the ſtreet. To this ſort 
e anf bt to be feferred Hheren Claben, 
M eki of the Anh n= ee. — 
| 7 that alone may 
off __ 1 Art, "Op we tn they are madd. 


8 by.th eie we are able in our Cloſet td j 
eſtlal motions, and to viſit the moſt 
ces of the Earth, without the fatigue and dan» 
* Voyages do determine concerning their 
Beuren, Climate, Nature of the Sea- , 
A their days, and their relation to 
dies, as much as if we were In- 
bitants. To all theſe I might add thoſe Inſtru- 
hts, which the Mathematicinn have invented to 
ute their own Res for making Obſerva- 
ur either ar Sea or Land, Surveying, Sachs, &c. 
The Catoptricks and Dioptrick furniſh us with 
Wricty of uſeful inventions, both for the pro- 
ting o knowledge, and the conveniencies of 
Pe; ; whereby Sight „the great Inſtrument of 
be lrveptith.” is ſo much improy — that neither 
e diſtance, nor the — of the Object 
2 any more impediments to it. The Teleſc 
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cf ſo rast uſe, that "te the delightful and 


uſeful 
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uſefut-purpoſes it is apply d to hexe below, as the 
deſcrying Ships, and Men, and Armies at a di- 
ſtance LA ow have by 3 — wy 
parts of e Creation, freſh i ances af; the ſur- 
prizing ing Wiſdom, of the Adorable. Creator. We 

e by it diſcovered the Satellites of Jupiter, the 


* 1 


Satellite and Ring of Saturn, the Bere of the 
Planers about their own Axes ; beſides other ap- 
pearances , whereby the Syſtem of the World is 
made plain to ſenſe, Was before to reaſon. The 
Teleſcope has alſo. improv d the manger, of Aſtro- 
nomical Obſervatious, and made them much more 
accurate, than it. was poſſible for them to be be- 
fore. And theſe improvements in Aſtronomy, have 
brought along with them (as ever) correſpondent 
improvements in Geography. From the Obſerva- 
tion of Jupiter s Satellites, we have a ready way 
to determine the Longitude of places on the 
Earth. On the other hand, the Microſcope has 
not been leſs uſeful in helping us to the bt of 
ſuch Objects, as by their minuteneſs eſcape our 
naked eye. By it Men have purſued Nature into 
its moſt retir d receſſes; ſo that now it can hardly 
any more hide its greateſt Myſteries from us. 
How much have we learned by the help of the 
Mitroſcope of the contrivance and ſtructure of 
Animal and Vegetable Bodies, and the compo- 
fition of Fluids and Solids ? But if theſe Sciences 
had never gone further, than hy their ſingle Spe- 
cula and Lentes to give thoſe ſurprizing appear- 
ances of Objects and their Images, and to pro- 
duce heat unimitable by our hotteſt Furnaces, and 
to furniſh infallible, eaſy, cheap, and ſafe reme- 
dies for the decay of our Sight arifing commonly 


from old Age, and for purblindneſs, they had 


merited the greateſt eſteem, and invited to the 
cloſeſt ſtudy: eſpecially if we conſider, that ſuch 
ä | | | as 


mum 
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as naturally are almoſt blind, and either know 
not their neareſt acquaintance. at the diſtance of 

a rooms breadth, or cannot read in order to 
their time pleaſantly, are by Glaſſes adapted to 
the defect of their Eyes ſet on a level again with 
thoſe that enjoy their Eye - ſight beſt, and that 
without danger, pain, or cha ee. 
Again, Marbematicks are highly ſerviceable to 
3 macs in — es | 1 this * 

readily acknowl by every body. 

Affairs o& War take 1 Nenber » Space, Force, 
Diſtance, Time, Oc. (things of Mathematical con- 
fideration )' in all its parts, in Tafticks, Caſtrame- 
tation, Fortifying, Attacquing, and Defending. The 
Ancients' had more ion for Mechanicks in 
al aeg « bre For Seeg ah 
ready pg a ee ing albfhs 
Engines, they had contriv d for Battery. And 
this T reckon has loſt us a occaſion of im- 
proring our Mechanicks : cunning of Man- 
ind never exerting it ſelf ſo much, as in their 
Arts of deſtroying one another. But, as Gun- 
powder has made Mechanicks leſs ſerviceable to 
War; it has made Geometry more neceſlary : 
There being a force or reſiſtance in the due mea- 
fures and proportions of the Lines and Angles of 
a Fortification, which contribute much towards 
its ſtrength. This Art of Fortification has been 
much ſtudy d of late, but I dare not affirm, that 
it has attain'd- its utmoſt perfection. And tho, 
where the ground is regular, it admits but of 
ſmall variety, the meaſures being pretty well de- 
termined by Geometry and Experience, yet where 
the ground is made up of natural Strengths and 
Weakneſſes, it affords ſome ſcope for thinking and 
contrivance. But there is another much harder 
piece of Geometry, 3 has given 
2 us 
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that no Man can be 


an wanting in it. 
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exactneſs. As 


Mathematicks Tetain Th iame 5 ms 

euer: And ſome tolerable skill in ing is ne- 
2 fir as, well as for Engineers. An 
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make the beſt of hys Ground, _—_ i 


do truly morn ſervice than 
Courage, who, for want of 
may be; 1 — ny {eli | 
brave Fellows under * * 
if the ER —.— 1 7705 [As 
petent in Numbers, it is o nec 

ſafely 52 


that has it not. Al the 
bre Muſquets; the managing of 
ing with Agents, Ge. happen ge 
And the higher che Command is, th e 
in all the aforeſaid things is xequi 
gare appeal to all the Nations in Eurcpe, w 
cereris paribuf Officers are not dzanged in — 


portion to their skill in Mythematicgl e 


except, that ſome times Great 
carry it; — fill ſo, as that the 


upon a Man of 
us director to _ _—_ ack that Learning 
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Mathematical Learning, that is put 


l 
1 
U 
t 
bo 
Cl 
b 
tl 
3 
m 
S| 
Sl 
01 
by 
G 
di 
th 
al 


a 
4 
Þ 
2 
5 
7 
; 
g 
a 
' 
'F 
ö 
d 
ö 
a 
5 
4 
jd 
4 
J 
; Wo 
| 
5 
7 
2 
ö 
5 
4 
; 


47 
akin made 
rae mb =» 


. 
mage EE : ffrchiteftura Nay 445 Ez 

1PS, wae -& are. gn erchant - 
or er ſwift x 


= SI == 


a are the mobs 
ent ſections of a As 
5 pr ray of the ae SLIT ring 7 FEE 
ematician P. e has lately endeay 
n and tho it is not 
— errors, as requiring a knowledge in 


et is the A much to "I" 
— mn Fg as having — Warn. 


and 
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18 Book, yher 
in.he brings to. a _ york 
and the Naval Tafticks, or the SE 
ng ne Recon 
ing, ae 
Wind, Tides, Cc. 
neceſſity of Mathematicks, in the fore- mention d 
great Affairs of Novigeries, © the Art Military, cc. 


the former and bigger pare of 
of a Fleet in Artacquings Fight 
„ * n 
The great obſection, chat is mage "Ivy the 
is, 
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m h, as are not great Mathemati- 
cians; as Sea men, Engineers, Surveyers, Gau- 
gers, Clock-makers,  Glaſs-grinders, Cc. and 
that the Mathematicians are commonly Specula- 
tive, Retir d, Fe Men, that are not for 
an active Life and bufineſs, but content them- 
ſelves to ſit in their Studies, and pore over a 
Scheme or a Calculation. 'To which there is this 
in and eaſy anſwer: The Mathematicians 
have not only invented and order d all the Arts 


above-mentioned, by which thoſe grand Affairs 


are managed; but have laid down Frecepts, con- 
triy d Inſtruments and Abridgments ſo plainly, 


that common Artificers are capable of practiſing 
by them, tho they underſtand not a tittle of the 
grounds, on ich the Precepts are built. And 
in this they have conſulted the good and neceſſi- 
ties of Mankind. Thoſe Affairs demand ſo great 
a number of people to manage them, chat it is 
impoſſſble to breed fo many good or even tolera- 
ble Mathematicians. The only thing then to be 
done was to make their Precepts ſo plain, that 
they might be underſtood and profiled by a mul- 
titude of Men. This will beſt appear by examples. 
Nothing is more ordinary than diſpatch of buſineſs 
by common Axithmetick, by the Tables of fimple 
and compound Intereſt, Annuities, &c. Yet how few 
Men of buſineſs underſtand the reaſons of common 
Arithmetick, or the contrivance of thoſe Tables, 
now they are made; but ſecurely rely on them 
as true. They were the good and the Thorough- 
Mathematieians, that made thoſe Precepts {6 plain 
and Calculated thoſe Tables, that facilitate the 
practice ſo much. Nothing is more univerſally 
neceſſary, than the meaſuring of Plains and Solids: 
And it is impoſſible to breed ſo many m_ Ma- 
To: thema= 


Aﬀeirs ure carry'd on and 


parts, . 
dee, in every 

neceſſary: the We e have there- 
4 71 Lines on their common Rulers, 
and Slipping dan and adapted fo, plain Pre- 


to c 


that every Country- Carpenter 
and G auger, can do the buſineſs accurately enough ; 
tho”. * knows no more of thoſe Inſtruments, 
Tables, and Precepts he makes. uſe.of than, a 
Hobby-horſe. So in Ne it is impoſſible 
to breed ſo man ematicians, as would 
be neceſlary to fail the — rr of the Ships 
of the Nation. But the 9 9 — have 
laid down ſo plain and diſtinct Calcu- 


lated ä Tables, and contriv d convenient 
o that a Sea-man, that knows not 
= ac Te on which his Precepts and Tables. de- 
* may practice * by them. They reſolve 
riangles every day, that know not thè reaſon 
of any one of their Operations. Sea>men. in their 
Calculations make uſe of artificial Numbers or Lo- 
garithmes, that know nothing of their contrivance: 
and indeed all thoſe nventions of the moſt 
famous Mathematicians had been almoſt uſeleſs 
for thoſe common and great Affairs, had not the 

practice of them been made eaſy to thoſe who 
cannot underſtand. them. From Hr it is plain, 
that it is to thoſe Speculative Retir'd Men, we owe 
the Rules, the Inſtruments, the Precepts for 
uſing them, and the AR, which facilinate the 
diſpatch of ſo many great Affairs, and ſupply Man- 
kind with ſo many conveniencies of Like They 
were the Men, that taught the World to apply 
Arithmotick, Aſtronomy, and Geometry to _ 
with- 
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* their Schools open, 84 read four times a 
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parts of Mathematics, as are neceſſary to 


own buſineſs reſpectively, a —— 


able Mathematitians ought to be entertained 
ly themſelves. ro the practice; 
only 0 i the former ſort, the Ubeuila to 
remove thoſe. obſtacles, which ſuch, as do not 
think their common Rules, cannot oyer- 
nd no doubt it ” no ſmall impediment 
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to 


1 1 

kibd dee eee are" unacquarmed with 
cheir particular-defects, and the ſeveral circum- 
| Aaznees 2 r praflicable or 
. e dee ſhould ape rkitfal Mathertiaricians 
mployed in thoſe ' Airth , who would certainly 
fc out and remedy the imperfections of them. 
ralty knowing, that there/are {tilt-rwo great De- 
flerata'in- Navigation , to wit, The Theory of the 
variation of the magnetical-Needle, and a method of 
finding out the Longitude 'of any place, that may be 
icable at Sea by Sea: men, and being ſenſible, 

of what importance it would be to ſind out ei- 


ther of them, have' imployed a very ſit perſon, 


the ingenious Mr. Hall, who has joyn'd an en- 
tire acquaintance in the practice, to a full and 
thoroug knowledge of the more abſtruſe parts 
of -Marhematicks.' And now that he is returned, 
it is not doubted, but he will ſatisfy thoſe, that 
ſehr him, and in due time the World too with 
his diſcoveries in both thoſe particulars, and in 
many other, that he has had occaſion to make. 
And where a long ſeries of Obſervations and Ex- 
periments is neceiſury, he has no doubt laid ſuch 
foundation, as that After-Obſervers may gra- 
dually perfect them. H it were not for more 
than the correcting the ſituation of the Coaſts, 
where he touched, and by them others, whoſe 
relation to the former is known, the Nation is 
more than triply pay'd : and thoſe , who ſent 
him, have by this Miffion ſecured to themſelves 
more true Honour and laſting Fame, than by 
Actions, that at firſt view appear more Mag- 
" nitheens. N ner 115 ' BELT Le 1 5 
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each be more — day « at ON 
chan hitherto che have been. From 


the Scare: juſtly; expect and: de- 
— — ted, both with the 
Speculation and Prat lice. In thoſe are all the ent 
couragements. to them and 


imaginable , Leiſure, 
Aſſiſtance. There are ll at hand "Books and Iy- 
ſtruments, as alſo other Scholars that have, made 
equal progreſs; and may be Comrades in tudy, 
and — ireftion of the 12 There are 
alſo in perfection all the incitements to this Rudy, 
and eſpecially an acquaintance with the works of 
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the beſt and ableſt hands. Firſt 
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